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(54) COLORED MICROCAPSULE-DISPERSED AQUEOUS JET INK 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a pigment-dispersed aqueous jet ink excellent in 
dispersion stability, not causing the clogging of nozzles and excellent in stable ink jet 
discharging characteristics. 

SOLUTION: This colored microcapsule-dispersed aqueous jet ink comprises water, a water- 
soluble organic solvent and a pigment coated with a film-forming resin having an acid value at 
least partially neutralized with a base. The acid value of the resin is >100 and <180, and the 
base is included in an amount of 30-100 mol% based on the resin. The jet ink also contains an 
anionic surfactant comprising an unsubstituted or alkyl group-(or alkoxy group)substituted 
naphthalenesulfonate and/or a fluorine-based surfactant. 
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CLAIMS 



[Claim(s)] 

[Claim l] Coloring microcapsule 
distributed aquosity jet ink characterized 
by containing the anionic surfactant with 
which it consists of the pigment covered 
with water, a water-soluble organic 
solvent, and the film-forming resin by 
which at least a part has the acid number 
neutralized by the base, and the acid 
number of this film-forming resin 
consists of a naphthalene sulfonate 
permuted by un -permuting, the alkyl 
group, or the alkoxyl group less than 
[ 100 or more ] by 180, including the 
amount of bases of a 30-100 mol % 
considerable amount, and/or the 
surfactant of a fluorine system. 
[Claim 2] It consists of the pigment 
covered with water, a water-soluble 
organic solvent, and the coat plasticity 
resin by which at least a part has the acid 
number neutralized by the alcoholic 
amine. The acid number of this coat 
formation resin less than [ 100 or more ] 
by 180 The alcoholic amine of a 40 60 
mol % considerable amount is included, 
the anionic interface agent which consists 
of a naphthalene sulfonate permuted by 
un permuting, the alkyl group, or the 
alkoxyl group and -■ or the coloring 
microcapsule distributed aquosity jet ink 
characterized by containing the surface 
active agent of a fluorine system. 
[Claim 3] Claim 1 to which an anionic 



surfactant is characterized by being the 
naphthalene sulfonate which the carbon 
number permuted 1-2 times by the alkyl 
group or alkoxyl group of 2-6, and 
coloring microcapsule distributed 
aquosity jet ink according to claim 2. 
[Claim 4] Claim 1 characterized by a 
fluorochemical surfactant being the 
compound which has the following 
general formulas (A) and/or (B), claim 2, 
and coloring microcapsule distributed 
aquosity jet ink according to claim 3. 
Fluorochemical surfactant- General 
formula (A) 
[Formula l] 

C <m) H (?»+ |) 

I 

C 1fl »F,m,)S0 2 NCH e CH 2 0(CH2CH 2 0) r H 

m=l-6, n=4-12, r= 1 - 20 fluorochemical 
surfactants- General formula (B) 
[Formula 2] 

C(n)F c** + i)CHiCH*(OCH2C H ? )«OH 

m=3-20 and n=4-12 - [Claim 5] Claim 1 
characterized by containing the 13 mol 
adduct of propylene oxide of the lower 
alcohol of carbon numbers 2-4 as a 
water-soluble organic solvent, claim 2, 
claim 3, and coloring microcapsule 
distributed aquosity jet ink according to 
claim 4. 

DETAILED DESCRIPTION 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention 
relates to coloring microcapsule 
distributed aquosity jet ink. 
[0002] 

[Description of the Prior Art] The water 
pigment ink which was excellent in safety, 
lightfastness, and a water resisting 
property as ink for ink jet record is 
proposed variously in the past. For 
example, although the various proposals 
of the water color ink of a resin 
dissolution mold which distributed 
carbon black and an organic pigment, 
using water soluble resin as a 
bindercuma dispersant were made, 
fixable and a water resisting property 
after printing to distributed stability, 
nozzle blinding, or a record medium were 
problems. 

[0003] To the water color ink of a resin 
dissolution mold, nozzle blinding has 
comparatively little pitch powder type 
water color ink, and it has the advantage 
of excelling in fixable and a water 
resisting property after printing to a 
record medium. Specifically by the ink 
constituent and JP,62-95366,A containing 
the urethane polymer latex containing a 
color, it mixes with the water solution 
which dissolves a polymer and fat dye 
and contains a surface active agent 
further in a water-insoluble nature 
organic solvent at JP,5845272,A. A 
solvent is evaporated after making it 



emulsify. The color by which endocyst 
was carried out into the polymer particle 
The coloring matter which the included 
ink was proposed, and the manufacturing 
method of the coloring agent aqueous 
suspension by making boundary tension 
between the organic solvent at the time of 
capsulation and water into 10 dynes or 
less in JP,62-254833,A was proposed, and 
carried out macro capsulation similarly 
in JP,1 170672,A Although the recording 
ink to contain was proposed, the 
distributed stability of the coloring resin 
distribution object obtained by them was 
not necessarily enough. 
[0004] As pitch powder type water color 
ink, JP, 10- 140065, A was not necessarily 
enough as the regurgitation stability in a 
piezo method or a thermal jet method, 
although the aquosity recording ink 
containing the anionic 

microencapsulation pigment which 
covers a pigment with the organic high 
molecular compounds containing an 
anionic radical, and changes and a 
water-soluble anionic surface active 
agent, and/or a 14 or more HLB 
(hydrophilelipophile balance) ** nonionic 
surfactant is proposed and being excelled 
in pigment-content powder stability. 
[0005] As the watercolor pigment ink of 
low surface tension which improved the 
regurgitation and **** of stable ink, 
Although there were JP,4-211478,A, 
JP,5-2304409,A, JP,6-200200,A, etc. in 
JP, 57*90070, A as an ink constituent with 
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which the ink for jet printing which 
comes to add a perphloro alkyl sulfonate 
used the fluorochemical surfactant in 
addition to this in a water-soluble 
wetting agent, a coloring agent, and the 
ink for aquosity jet printing that uses 
water as a principal component, when a 
coloring agent was a pigment, 
pigment-content powder stability and 
fixable [ over a record medium ] were all 
problems. 
[0006] 

[Problem(s) to be Solved by the 
Invention] The technical problem which 
this invention tends to solve is to offer the 
coloring microcapsule distributed 
aquosity jet ink which was excellent in 
distributed stability, does not have nozzle 
blinding and was excellent in the stable 
ink jet regurgitation property. 
[0007] 

[Means for Solving the Problem] In order 
that this invention person etc. may solve 
the above-mentioned technical problem, 
as a result of repeating research 
wholeheartedly, water, It consists of the 
pigment covered with a water-soluble 
organic solvent and the film -forming 
resin by which at least a part has the acid 
number neutralized by the base. The acid 
number of the specific range of this 
film-forming resin, It came to solve the 
technical problem described above by 
combining the surfactant which contains 
the amount of bases of a neutralization 
index of the fixed range, and has the 



specific chemical structure. A penetrating 
agent, a desiccation inhibitor, etc. are 
contained in a water-soluble organic 
solvent. 

[0008] This invention consists of the 
pigment covered with water, a 
water-soluble organic solvent, and the 
film-forming resin by which at least a 
part has the acid number neutralized by 
the base . The acid number of this 
film -forming resin namely, less than [ 100 
or more ] by 180 The amount of bases of a 
30-100 mol % considerable amount 
Coloring microcapsule distributed 
aquosity jet ink characterized by 
containing the anionic surfactant which 
consists of a naphthalene sulfonate 
permuted by an implication and 
un-permuting, the alkyl group, or the 
alkoxyl group, and/or the surfactant of a 
fluorine system. 

[0009] The anionic surfactant which 
consists of a naphthalene sulfonate 
permuted by un-permuting, alkyl group, 
or alkoxyl group in the water-color-ink 
constituent of this invention shows good 
humid effectiveness to the pigment and 
covering resin of a coloring microcapsule, 
and the carbon numbers of an alkyl group 
or an alkoxy group are 2-6, and it shows 
the effectiveness which was more 
excellent to the naphthalene frame at the 
time of the compound of one to 2 
permutation. 

[0010] Specifically, there are the following 
compounds. Of course, it is not limited to 
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this. 

Compound 1 Propylnaphthalene 
sulfonic acid potassium compound 2 
Butyl- naphthalene sulfonic ■ acid so dium 
compound 3 Dibutylnaphthalene 
sulfonic acid sodium compound 4 
Hexyl-NARUTA range sulfonicacid 
sodium [00 11] Compound 5 
Propoxynaphthalene sulfonicacid 
sodium compound 6 Butoxy-naphthalene 
sulfonic acid potassium compound 7 
Dibutoxy - naphthalene sulfonic - acid 

sodium compound 8 

Hexyloxy -naphthalene sulfonic -acid 

sodium [0012] Although good humid 
effectiveness is shown to the pigment and 
covering resin of a coloring microcapsule 
when it is the compound which has the 
following general formulas (A) and/or (B) 
more preferably, although the 
fluorochemical surfactant in the 
water-color-ink constituent of this 
invention has the usable thing of 
well-known common use, the 
regurgitation property of the ink 
stabilized by the case where it combines 
with the anionic surfactant which 
consists of a naphthalene sulfonate 
permuted by un-permuting, the alkyl 
group, or the alkoxyl group is shown. The 
regurgitation property of the ink 
stabilized when combined with the 
anionic surfactant with which it consists 
of a naphthalene sulfonate permuted by 
un-permuting, the alkyl group, or the 
alkoxyl group in any cases, such as 



mixing of the compounds (A) of a general 
formula (A), mixing of the compounds of a 
general formula (B), or mixing with the 
compound of a general formula (A) and 
the compound of a general formula (B), is 
shown. 

[0013] Fluorochemical surfactant- 
General formula (A) 
[Formula 3] 

C (m) H < 2m+ l > 

I 

C c,F(* n + nSO s NCH2CH<0<CH<CH<0),H 



m=l-6, n=4-12, and r=l-20 - there are 
specifically the following compounds. 
[0014] Compound 9 [Formula 4] 

CHa 
I 

C,F l9 SOtNCH.CH E 0(CH.CH>0).H 



[0015] Compound 10 [Formula 5] 
CsHr 
I 

C>F,7S0 i NCH 2 CH ! 0(CH 2 CH.0),H 



[0016] Compound 11 [Formula 6] 

C.Ht 
I 

C.FhSOiNCH«CH,0(CH«CH»0) 10H 



[0017] Fluorochemical surfactant: 
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General formula (B) 
[Formula 7] 

Cu, F i?n+n CHaCHa(OC HiCH?)«, 

m=3-20 and n=412 -■ there are 
specifically the following compounds 
[following]. 

[0018] Compound 12 [Formula 8] 

CbF , 7 CH 2 CH 8 (OCH 2 CH 2 )bOH 



[0019] Compound 13 [Formula 9] 

C8F.7CH2CH 2 (OCH 2 CH 2 )7 

[0020] The regurgitation stability of 
further excellent ink is acquired with the 
combination of the anionic surfactant and 
fluorochemical surfactant which consist 
of a naphthalene sulfonate permuted by 
above-mentioned un -permuting, alkyl 
group, or alkoxyl group in the 
water-color-ink constituent of this 
invention. 

[0021] that the content in the inside of 
the ink of the above-mentioned 
surfactant is independent respectively, or 
the case where both are used together - 
0.01 to 10 mass % - 0.1 - 5 mass % is 
more preferably desirable. In this 
invention, the acid number of the 
film-forming resin used for covering a 
pigment is less than [ 100 or more ] 180. 
In addition, the number of milligrams 
(mg) of the potassium hydroxide (KOH) 



which needs the acid number to 
neutralize lg of resin is said, and it 
O Expresses with mg-KOH/g (a unit is 
outlined hereafter). 

[0022] Although there is especially no 
limit, the molecular weight range of 
film-forming resin is weight average 
molecular weight, and its 100,000 or less 
or more 10,000 molecular weight range is 
desirable. Since sufficient coat formation 
is not made in many cases and it becomes 
easy to produce nozzle blinding by 
condensation of microcapsule particles 
HJtc. with the molecular weight of 
film-forming resin being less than 10,000, 
it is unsuitable. In order to fully cover a 
pigment especially with film -forming 
resin, 100,000 or less [ 10,000 or more ] 
have the desirable molecular weight of 
resin. Moreover, if molecular weight 
becomes 100,000 or more, a problem will 
arise in solubility etc. 
[0023] The self-water-dispersion resin 
which the desirable film-forming resin of 
this invention is styrene resin or (meta) 
acrylic resin, for example, neutralized at 
least the copolymer of at least one 
monomer chosen from the group which 
consists of styrene, permutation styrene, 
and acrylic ester (meta), and acrylic acid 
(meta) in part by the base is mentioned. 
(Meta) An acrylic acid is the generic 
name of an acrylic acid and methacrylic 
acid, and in this invention, although it is 
good if either is indispensable, more 
suitable film -forming resin has the 
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structure originating in both an acrylic 
acid and methacrylic acid. 
[0024] That is, the self-water-dispersion 
resin as desirable film forming resin is 
self-water-dispersion resin with which at 
least one monomer chosen from the group 
which consists of styrene, permutation 
styrene, and acrylic ester (meta) was 
used as the principal component, it is the 
copolymer of an acrylic acid and 
methacrylic acid, and more 
copolymerization of the meta-acrylic than 
an acrylic acid was carried out and which 
was neutralized in part at least by the 
base. 

[0025] The self-water-dispersion resin as 
still more desirable film -forming resin 
uses a styrene monomer as a principal 
component, and is the copolymer of an 
acrylic acid and methacrylic acid. The 
thing of the range whose rates of a 
monomer mass ratio of its styrene / 
acrylic acid / methacrylic acid are 69 - 
85% / 5 - 15% / 10 - 16% is the most 
desirable. 

[0026] What is necessary is just to add a 
base for enabling distribution of the resin 
which has the acid number by 
neutralization to an aquosity medium. As 
a base, alcoholic amines, such as 
triethanolamine besides alkalis, such as a 
hydroxide of alkali metal, such as a 
sodium hydroxide, a potassium hydroxide, 
and a lithium hydroxide, ammonia, 
triethylamine, and a morpholine, 
diethanolamine, and 



Nmethyldiethanolamine, are usable, for 
example. 

[0027] However, when the resin of the 
high acid number is neutralized using a 
stronger base, since the solubility of the 
film-forming resin in the inside of ink 
increases more, it is desirable to adjust 
the strength and the amount 
(neutralization index) of the base used. In 
ink jet record, especially 
triethanolamine s are the alcoholic amine 
which is a weak base at the blinding of a 
nozzle, the distributed stability at the 
time of preservation, and the water 
resisting property of printed matter since 
there are very few bad influences, and the 
optimal base. 

[0028] In this invention, about [ 30 
mol %• 100 mol % ] has a desirable 
neutralization index to the acid radical of 
film-forming resin. The particle size 
when encapsulating a neutralization 
index, if it becomes less than [ about / 30 
mol % ] becomes large, and distribution 
also becomes unstable. Although it 
atomizes when it becomes more than 100 
mol %, resin dissolves, and the quality of 
ink itself deteriorates. A neutralization 
index is a 40 mol % -60 mol % 
considerable amount still more desirably. 
The ink regurgitation stabilizing effect 
which especially the desirable thing 
excelled in the neutralization index [ as 
opposed to / using an ant call amine, 
especially ethanolamine as a base / the 
acid radical of film-forming resin ] 
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remarkably according to concomitant use 
of the anionic surfactant which will 
consist of a naphthalene sulfonate 
permuted by un -permuting, the alkyl 
group, or the alkoxyl group if it is made to 
become a 40-60 mol % considerable 
amount, and/or the surfactant of a 
fluorine system is obtained. 
[0029] Although especially the pigment 
used for the coloring microcapsule 
distributed aquosity jet ink of this 
invention is not limited and each thing of 
well-known common use can use it, 
organic pigments, such as azo pigments, 
such as inorganic pigments, such as 
carbon black, black titanium oxide, a 
titanium white, zinc sulfide, and red 
ocher, and a phthalocyanine pigment, 
monoazo, a JISUAZO system, a 
phthalocyanine pigment, and a 
quinacridone pigment, etc. are used, for 
example. When obtaining a color picture, 
as ink, it is desirable to use a chromatic 
color pigment. 

[0030] Although the amount of this 
pigment used is prepared so that it may 
usually become 0.5 - 20 mass % in the ink 
finally obtained, although it will not be 
specified especially if the effectiveness in 
this invention is attained, it is desirable. 
Moreover, the water-soluble organic 
solvent known as a desiccation inhibitor 
or a penetrating agent if needed can be 
used for ink. 

[0031] A desiccation inhibitor is the 
property of giving the effectiveness of 



preventing desiccation of the ink in 
injection nozzle opening of an ink jet, and 
what has the boiling point more than the 
boiling point of the indifferent water is 
used. Although each thing of the 
well-known common use known 
conventionally can use it as a 
water-soluble organic solvent, there is 
polyhydric alcohol, such as ethylene 
glycol, propylene glycol, a diethylene 
glycol, dipropylene glycol, a polyethylene 
glycol, a polypropylene glycol, and a 
glycerol, for example. 
[0032] Even if coat formation resin is 
carrying out the little dissolution of it 
into ink, especially a glycerol will be more 
desirable by being connected by strong 
hydrogen bond also to it at the point of 
preventing desiccation by the nozzle end 
face, at the same time it is connected by 
hydrogen bond strong against the coat 
formation resin of a microcapsule particle 
front face and raises the distributed 
stability of a microcapsule particle more. 
[0033] The range of 1 - 80 mass % is 
suitable for the addition of a ****** agent 
to ink. 

[0034] A penetrating agent adjusts the 
diameter of a dot on **** of the ink to a 
record medium, or a record medium. As a 
penetrating agent, there is a propylene 
oxide addition product of alkyl alcohol, 
such as an ethylene oxide addition 
product of alkyl alcohol, such as lower 
alcohol, such as ethanol and isopropyl 
alcohol, the ethylene glycol hexyl ether, 
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and die thy lene -glycol butyl ether, and the 
propylene glycol propyl ether, etc., for 
example. 

[0035] Further excellent a wettability 
and the regurgitation stability of ink are 
acquired with the combination of the 
anionic surfactant and fluorochemical 
surfactant with which especially the 13 
mol addition product of propylene oxide of 
the lower alcohol of carbon numbers 2-4 
consists of a naphthalene sulfonate 
permuted by unpermuting, an 
above-mentioned alkyl group, or an 
above-mentioned alkoxyl group. 
[0036] Specifically, there are the following 
compounds. 

Compound 14 One mol adduct of 
propylene oxide of propanol [Formula 10] 

C s H 7 (OCHzCH)OH 

I 

CHi 

[0037] Compound 15 Two mol adduct of 
propylene oxide of a butanol [Formula 11] 

C4H9(OCH 2 CH) 2 OH 

i 

CHa 



[0038] The range of 0.1 - 10 mass % is 
suitable for the addition of a penetrating 



agent to ink. 

[0039] The concrete method of obtaining 
the coloring microcapsule distributed 
aquosity jet ink of this invention has the 
following desirable approaches, when 
covering a pigment using the coat 
formation resin which has the acid 
number. According to this approach, even 
if the resin distributed in the aquosity 
medium and the component originating 
in a pigment contain the free pigment 
particle which is not covered with 
film-forming resin by consisting only of a 
coloring microcapsule, the particle of only 
the film-forming resin which does not 
contain a pigment, and dissolved 
film-forming resin, excluding neither at 
all, it is possible to obtain very very little 
ink easily. Moreover, the regurgitation 
stability of further excellent ink is 
acquired with combination with the 
anionic surfactant which consists of a 
naphthalene sulfonate permuted by the 
fluorochemical surfactant, 
above-mentioned unper muting, alkyl 
group, or alkoxyl group in the 
water-color-ink constituent of this 
invention. furthermore ■- if a 
water-soluble organic solvent is added as 
a wetting agent -- much more -- the 
regurgitation stability of ink - measure. 
[0040] The method of obtaining the 
coloring microcapsule distributed 
aquosity JTETO ink of this invention is 
acquired by performing for example, 
following (1) - (5) in this order. 
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(1) Kneading process : distribute a 
pigment to the film -forming resin which 
has the acid number, and obtain a solid 
coloring compound to it. 
[0041] Using kneading equipments 
known conventionally, such as a roll, a 
kneader, and a bead mill, this process is 
in a solution or the condition by which 
heating melting was carried out, can 
make the resin concerned able to dissolve 
or distribute a pigment to homogeneity, 
and can be performed by finally taking 
out as a solid-state kneading object (solid 
coloring compound). 

[0042] It is desirable a distributed means 
by which the condition that high shearing 
force is relatively applied among the 
distributed approaches conventionally 
learned as a means to distribute a 
pigment is especially formed when the 
differential powder of the pigment to the 
resin concerned is required, and to 
specifically distribute under high 
shearing force using 2 rolls. 
[0043] (2) Suspension process ' mix at 
least water, the organic solvent which 
dissolves film-forming resin, a base, and 
said solid coloring compound, and obtain 
the pigment suspension which some of 
resin concerned is dissolving at least by 
distribution. 

[0044] The organic solvent which 
dissolves film-forming resin is what 
functions as a good solvent to the resin 
concerned. As an organic solvent As 
opposed to the resin concerned It can 



choose suitably. For example, aromatic 
series system solvents, such as 
chlorine-based solvents, such as alcohols 
solvents, such as ketones, such as an 
acetone, dimethyl ketone, and a methyl 
ethyl ketone, a methanol, ethanol, and 
isopropyl alcohol, chloroform, and a 
methylene chloride, benzene, and toluene, 
It is usable if the resin concerned, such as 
glycol ether system solvents, such as 
ester solvents, such as ethyl-acetate ester, 
ethylene glycol monomethyl ether, and 
ethylene glycol wood ether, is dissolved. 
[0045] the water on which a subject 
functions as a poor solvent to 
film-forming resin in the dispersion 
medium used for this process - it is - ink 
jet record - service water - in order to 
use as sex ink, it is desirable to have the 
purity more than ion exchange water. 
[0046] At this process, it is desirable that 
the mixed liquor of water and an organic 
solvent is uniform, and when not uniform, 
it is desirable to make an O/W mold 
emulsify mechanically, using a surfactant, 
or to use cosolvent together, to make it 
equalize, and to use if needed. Even if it 
uses a surfactant, stopping to the 
minimum is desirable. 
[0047] Although you may make it only it 
used for them, the organic solvents which 
dissolve the resin concerned used if 
needed [ of forming a dispersion medium ] 
are only it, water, and a base, and when 
difficult to get, they use a hydrophilic 
organic solvent together for the pigment 
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suspension excellent in distributed 
stability in part as cosolvent to the resin 
concerned to it, and you may make it give 
better emulsion stability. In addition, 
each the organic solvent and cosolvent 
which dissolve the resin concerned may 
use together one sort or two sorts or more. 
[0048] In the case of the copolymer of at 
least one monomer chosen from the group 
which film -forming resin becomes from 
styrene, permutation styrene, and acrylic 
ester (meta), and acrylic acid (meta), at 
least one or more kinds of combination 
chosen from alcohols solvents, such as 
isopropyl alcohol, mainly as cosolvent in 
ketones, such as a methyl ethyl ketone, is 
good. 

[0049] Although the ratio of this water 
and organic solvent will not be specified 
especially if the effectiveness in this 
invention is attained, its amount from 
which the weight ratio of water/organic 
solvent is set to 10 / 1 - 1/1 is desirable. As 
for the film-forming resin which has the 
acid number which exists in the front face 
of a solid coloring compound according to 
this process, at least a part or all of that 
acid number is gradually neutralized by 
the base, and mixture will be in a 
suspension condition from the solid-state 
configuration of the compound concerned. 
[0050] As the churning approach for 
obtaining suspension, each technique of 
well-known common use can adopt, for 
example, it can usually suspend easily 
besides the impeller of the propeller mold 



of one conventional shaft using the 
impeller and churning container of a 
configuration according to the purpose. 
[0051] In obtaining suspension, by mere 
mixed churning which big shearing force 
does not commit, when not atomizing, or 
when it is comparatively easy to condense 
a pigment, in addition to it, high shearing 
force may be given further, and a particle 
may be stabilized. As for re -condensation 
of a pigment, it is desirable to use the 
bead loess distribution equipment known 
for a high-pressure homogenizer, a trade 
name Micro fluidizer, or a nano mizer, for 
example as a disperser in this case few. 
[0052] (3) Reprecipitation process • make 
a pigment front face carry out the 
deposition of the film-forming resinous 
principle which is dissolving into pigment 
suspension, and obtain a microcapsule. 
[0053] This process is a process to which 
the pigment front face in the pigment 
suspension obtained at said suspension 
process is made to carry out the 
deposition of the dissolution resinous 
principle and distributed resinous 
principle which exist in the suspension 
concerned. "Reprecipitation" of this 
process does not mean carrying out 
separation sedimentation of the particle 
in the half-capsule condition that a 
pigment or the dissolution resin 
concerned, and distributed resin stuck to 
the pigment front face, from the solvent 
object of suspension. Therefore, what is 
obtained at this process is coloring resin 
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particle (coloring microcapsule) aquosity 
dispersion liquid which not the mere 
mixture in which the formed element and 
the liquid component carried out clear 
separation but the microcapsule which 
the dissolution resin concerned and 
distributed resin covered on the pigment 
front face distributed stably on the 
solvent object of suspension. 
[0054] To the microcapsule front face in 
the pigment suspension of this 
suspension process, the deposition of 
resin can add the water or the aquosity 
medium by which for example, ** at least 
part, and the film-forming resin 
concerned function on the pigment 
suspension currently dissolved and/or 
distributed as a poor solvent to the resin 
concerned, and can perform it, or can be 
easily performed by carrying out by 
removing an organic solvent from ** 
pigment suspension to it. 
[0055] However, there are also few 
aggregates and the method of adding 
further the water or the aquosity medium 
which functions on pigment suspension 
as a poor solvent to the resin concerned, 
and performing it is desirable. By 
dropping water or an aquosity medium, 
agitating suspension loosely, it becomes 
possible to make a pigment front face 
carry out the deposition (reprecipitation) 
of the resin certainly of reprecipitation, 
preventing generating of an aggregate. 
[0056] Thus, although the coloring resin 
particle of desired particle diameter is 



obtained according to the 
above-mentioned (l) kneading process (2) 
suspension process (3) reprecipitation 
process, that mean-particle-diameter 
range is usually 0.01- 1 micrometer. 
[0057] (4) Desolventization process • 
although the coloring resin particle water 
dispersion obtained at the removal of the 
low boiling point organic solvent from 
microcapsule dispersion liquid and/or the 
concentration reprecipitation process 
which were acquired at the 
reprecipitation process can also be used 
as it is, since many coloring resin 
particles are in a swelling condition 
under the effect of the organic solvent 
which lives together, in order to raise 
preservation stability more, or in order to 
raise the safety to a fire or a public 
nuisance more, it is desirable to perform 
desolventization further. 
[0058] In this way, the obtained 
dispersion liquid usually become 
substantial only from the coloring 
microcapsule by which the pigment was 
covered by film-forming resin, and a 
dispersion medium. Content of the 
coloring microcapsule in dispersion liquid 
is usually made into ten to 40 mass % to 
the sum total of it and a dispersion 
medium. 

[0059] (5) even when the coloring resin 
particle water dispersion of the 
submicron order hardly included, 
excluding solvent objects other than 
water at all obtained according to the ink 
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process aforementioned process remains 
as it is ■■ fundamental -■ ink jet record - 
service water although it can use as sex 
ink, it is still more desirable to adjust ink 
in consideration of distributed stability 
and an injection property. Moreover, in 
order to avoid the nozzle blinding by the 
big and rough particle etc., centrifugal 
separation and filter filtration remove a 
big and rough particle after the 
desolventization process of (4), or it 
usually filters with the filter of a desired 
particle size after ink adjustment at the 
ink process of (5). 

[0060] Adjustment of ink can add pH 
regulator besides addition of said 
desiccation inhibitor and penetrating 
agent, and concentration adjustment and 
viscosity control, surfactants other than 
this invention, antiseptics, a chelating 
agent, a plasticizer, an antioxidant, an 
ultraviolet ray absorbent, etc. if needed, 
for example. 

[0061] Moreover, in the case of things 
other than impermeability [ like glass a 
metal, and a film ] whose recorded media 
are (permeability recorded media), other 
water soluble resin and water-dispersion 
resin which are different from 
film-forming resin in extent which does 
hot affect injection stability can also be 
added. 

[0062] The water-soluble organic solvent 
containing the above, a desiccation 
inhibitor, a penetrating agent of this 
invention, etc., a surfactant, and other 



additives should just choose the addition 
stage in the inside of the process which 
shows the highest effectiveness among 
each above-mentioned process. The 
coloring microcapsule distributed 
aquosity jet ink of this invention makes 
possible the ink regurgitation extremely 
stabilized in the printer of the ink jet 
recording method of well-known common 
use of for example, a piezo method, a 
thermal method, a method on demand, 
etc. 
[0063] 

[Embodiment of the Invention] This 
invention includes the following 
operation gestalt. 

[0064] 1. Coloring microcapsule 
distributed aquosity jet ink characterized 
by containing anionic surfactant with 
which it consists of pigment covered with 
water, water-soluble organic solvent, and 
film-forming resin by which at least part 
has the acid number neutralized by base, 
and the acid number of this film -forming 
resin consists of naphthalene sulfonate 
permuted by un-permuting, alkyl group, 
or alkoxyl group less than [ 100 or more ] 
by 180, including amount of bases of 
30*100 mol % considerable amount, 
and/or surfactant of fluorine system. 
[0065] It Consists of Pigment Covered 
with Water, Water-soluble Organic 
Solvent, and Coat Plasticity Resin by 
which at Least Part Has Acid Number 
Neutralized by Alcoholic Amine. Acid 
Number of this Coat Formation Resin 2. 
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Less Than [ 100 or More ] by 180 The 
alcoholic amine of a 40-60 mol % 
considerable amount is included. 
Coloring microcapsule distributed 
aquosity jet ink characterized by 
containing the anionic interface agent 
which consists of a naphthalene sulfonate 
permuted by un-permuting, the alkyl 
group, or the alkoxyl group, and/or the 
surface active agent of a fluorine system. 
[0066] 3. 1 to which anionic surfactant is 
characterized by being naphthalene 
sulfonate which carbon number 
permuted 1-2 times by alkyl group or 
alkoxyl group of 26, and coloring 
microcapsule distributed aquosity jet ink 
given in two. 

[0067] 4. 1.2 characterized by 
fluorochemical surfactant being 
compound which has the following 
general formulas (A) and/or (B), and 
coloring microcapsule distributed 
aquosity jet ink of three publications. 
[0068] Fluorochemical surfactant: 
General formula (A) 
[Formula 12] 

C n H 2nf| 
I 

C 0 Fi„ + iSO2NCH z CHaO (CH«CH z O> , 

m=l-6, n=4-12, r=l-20 [0069] 
Fluorochemical surfactant: General 
formula (B) 
[Formula 13] 

C„F^*iCH,CH 2 (OCHiCHO -OH 



1, 2 and 3 which are characterized by 
containing the 1-3 mol adduct of 
propylene oxide of the lower alcohol of 
carbon numbers 2-4 as m=3-20, and n= 4 
- 125. water solubility organic solvent, 
and coloring microcapsule distributed 
aquosity jet ink given in four. 
[0070] It is as follows, when the case 
where the gestalt of suitable operation of 
this invention is applied to the ink for ink 
jet record is made into an example and it 
explains. 

[0071] (1) To the film-forming 
styrene- (meta) acrylic-acid copolymer 
resin of weight average molecular weight 
10,000 100,000 which has the less than 
180 or more 100 acid number based on a 
carboxyl group, use 2 rolls, distribute a 
pigment, and obtain a solid coloring 
compound. 

[0072] A methyl ethyl ketone to the 
organic solvent of a low-boiling point 
which dissolves water and said resin (2) 
Mainly Isopropyl alcohol is used together 
as a water-soluble organic solvent of a 
low-boiling point which functions as 
cosolvent to said water and methyl ethyl 
H ketone. As the alcoholic amine of the 
amount which is sufficient for making 
self- water-dispersion said film-forming 
resin which serves as a neutralization 
index of a 100 mol % considerable amount 
from 30 of the acid radical of said 
film-forming resin as a base, and a 
desiccation inhibitor The solution which 
contains a glycerol respectively and 
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which uses water as the main solvent 
object is prepared, the chip of the solid 
coloring compound of the above (l) is 
mixed to it, and pigment suspension is 
obtained by churning to it. More suitably, 
it atomizes further so that high shearing 
force can be given and there may be no 
re -condensation about suspension using 
the nano mizer (trademark) which is the 
disperser from which more sufficient 
suspension condition is acquired. 
[0073] (3) Agitating pigment suspension, 
the water solution containing the glycerol 
which is a desiccation inhibitor is 
dropped, and obtain the aquosity 
dispersion liquid which the component 
originating in a pigment and film-forming 
resin becomes only from a with an or 
more 0.01 mean particle diameter [ less 
than 1 micrometer ] coloring resin 
particle (coloring microcapsule) 
substantially. 

[0074] (4) From the obtained coloring 
resin particle aquosity dispersion liquid, 
distill off a methyl ethyl ketone and 
isopropyl alcohol and consider as the ink 
base. 

[0075] (5) Add the anionic surfactant 
which consists of a naphthalene sulfonate 
permuted by the ink base by 
un-permuting, alkyl group, or alkoxyl 
group of this invention, and/or the 
surfactant of a fluorine system, and 
condense by performing heating and 
reduced pressure, the amount of the 
surfactant used - the inside of ink - 0.01 



to 10 mass % - it is the range of 0.1 - 5 
mass % desirably. 

[0076] (6) Stir the obtained concentration 
base with water, a water-soluble organic 
solvent, and other drugs, and adjust 
concentration and physical properties, 
furthermore, filtration carrying out - 
ink jet record -- service water - it 
considers as sex ink. ****** which uses 
the 1*3 mol adduct of propylene oxide of 
the lower alcohol of carbon numbers 2-4 
for a penetrating agent and the 
water-soluble organic solvent in which a 
desiccation inhibitor etc. is contained as 
one of the penetrating agents is desirable, 
and the amount to be used has the 
desirable range of 0.1 - 10 mass % in ink. 
As a desiccation inhibitor, a glycerol etc. 
is desirable and, finally the addition has 
the desirable range of 1 - 80 mass % to 
ink. 
[0077] 

[Example] Next, an example and the 
example of a comparison are given and 
this invention is explained still more 
concretely. In addition, the "section" in 
the following examples expresses the 
"mass section." 

[0078] (Example l) The 2 roll kneading 
object of quinacridone pigment 4.3 section 
and the styrene-acrylic-acid-methacrylic 
acid resin (styrene / acrylic-acid / 
methacrylic acid =77/10/13; molecular 
weight 50,000 and acid number 160) 4.3 
section 8.6 section It put into the mixed 
solution of the water 29.5 section, the 
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glycerol 2.6 section, the triethanolamine 
0.9 section (48 mol % 
neutralization-index considerable 
amount of the acid number of resin), the 
methyl-ethyl-ketone 9.6 section, and the 
isopropyl alcohol 4.3 section, and agitated 
at the room temperature for 3 hours, 
distributed processing was further 
performed by pressure 98MPa using the 
disperser nano mizer (nano mizer 
company make), and pigment suspension 
was obtained. 

[0079] In the suspension 55.5 obtained 
section, agitating, the mixed liquor of the 
glycerol 3.6 section and the water 40.9 
section was dropped at the rate of 5ml/m, 
and the Magenta color coloring resin 
particle water dispersion was obtained. 
Some of methyl ethyl ketones, isopropyl 
alcohol, and water were distilled off for 
the obtained capsule liquid using the 
rotary evaporator, and the last Magenta 
color coloring resin particle water 
dispersion (pigment concentration 13 
mass %) was obtained. 
[0080] this water distribution object 32 
section - alkylnaphthalenesulfonate- - 
concentration was performed [ the 
compound 3 ] for the 
surface-active-agent-compound 9 of the 
0.2 sections and a fluorine system by 0.2 
****** and 70 degreeC30hPa, and the 
concentration base (pigment 

concentration 15 mass %) 27 section was 
obtained. 

[0081] use 0.5-micrometer filter for it 



after agitating [ the glycerol 20 section 
and the 
alkylnaphthalenesulfonate^compound 3 ] 
the five sections and water for the 
propylene oxide adduct-compound 14 of 
the 1.5 sections and propanol in the 
concentration base 27 obtained section 
46.5 ******s -- a fault - carrying out - 
ink jet record - service water - it 
considered as sex ink. 
[0082] The microcapsule in the obtained 
water color ink has the mean particle 
diameter of 0.15 micrometers, and the pH 
existed 8.0. 

[0083] This ink has neither after the 
storage for one year, nor an aggregate at 
a room temperature, showed stable 
distribution, and did not have nozzle 
blinding, either. Printing using a thermal 
method ink jet printer (nova jet pro) was 
stable, the obtained printed matter did 
not have a blot, either, the vivid Magenta 
color was shown and the printing 
concentration after the recording paper 
immediately after printing is moreover 
immersed in purified water for 24 hours 
was completely changeless with the 
concentration immediately after printing. 
[0084] (Example 2) instead of [ of the 
compound 9 of an example 1 ] the 
mixture of compounds 12 and 13 - using 
ink jet record - service water -- sex ink 
was manufactured. 

[0085] The microcapsule in the obtained 
water color ink has the mean particle 
diameter of 0.15 micrometers, and the pH 
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existed 8.0, 

[0086] This ink had neither after the 
storage for one year, nor an aggregate at 
the room temperature, showed stable 
distribution and did not have nozzle 
blinding, either. Printing using a thermal 
type ink jet printer (nova jet pro) is stable, 
the obtained printed matter does not 
have a blot, either, the vivid Magenta 
color was shown, and the printing 
concentration after the recording paper 
immediately after printing is moreover 
immersed in purified water for 24 hours 
was completely changeless with the 
concentration immediately after printing. 
[0087] (example 1 of a comparison ) add 
the glycerol 20 section and the ethanol 5 
section to the last Magenta color coloring 
resin particle water dispersion (pigment 
concentration 13 mass % ) of an example 
1 , and use 0.5 - micrometer filter after 
adjust and agitate with water so that 
pigment conversion of the coloring 
microcapsule in ink may become the 
same as an example 1 a fault - carry 
out ■ ink jet record -- service water - it 
considered as sex ink . 
[0088] The microcapsule in the obtained 
water color ink had the mean particle 
diameter of 0.15 micrometers, and the pH 
was 8.4. This ink produced the aggregate 
slightly after the storage for one year at 
the room temperature, and printing using 
a lifting or the thermal type ink jet 
printer (nova jet pro) which becomes 
empty of nozzle blinding was unstable, 



and produced the blur for a short time. 
[0089] Compared with the example of a 
comparison, distributed stability was 
good, and the example 1 and the example 
2 did not have nozzle blinding, and were 
very good. [ of the regurgitation stability 
of ink ] Printing was also made vividly 
[0090] 

[Effect of the Invention] This invention is 
microcapsule distributed aquosity jet ink 
containing the anionic surface active 
agent with which it consists of the 
pigment covered with water, a 
water-soluble organic solvent, and the 
film-forming resin by which at least a 
part has the acid number neutralized by 
the base, and the acid number of this coat 
plasticity resin consists of a naphthalene 
sulfonate permuted by un-permuting, the 
alkyl group, or the alkoxyl group less 
than [ 100 or more ] by 180, including the 
amount of bases of a 30- 100 mol % 
considerable amount, and/or the surface 
active agent of a fluorine system. The ink 
of this invention is excellent in 
distributed stability, and does not have 
nozzle blinding, either, and does so the 
exceptional remarkable technical 
effectiveness of excelling in the 
regurgitation stability of ink. 
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[0 0 4 0] #»9?cD#fe-^-Y ^ p # T^vu^ftfclbktt 



h-f >^£:#-5#i£f4, ffltlift^ (1) - (5) 
(1) ftlftXS : Ikfi *r*i-6ABWdHS4»»fc, 

[0041] z<Di:mn, ^JtKtt^xi^o- 

[0 0 4 2] »lwS««J»^^*»^*^»*s^5l4» 

^$tL65>»^l&, AflsWlif4 2*n-/i/S:fflv^iB J fr 
[0 0 4 3] (2) BMIS: 4>fc< it, *. ftIBB 

ss, 

50 -tfBjdss^L-CV^jiWiBaittSrWS, 
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[0044] &j&M&&mm&mmirz&mmm-±%& 

*, «*.tfr-feh^, i^^^/^h^, ^/l^^vKr 

[0 0 4 5] *xajCfflV^&H5»tfc«ttt. ±#ttifcBt 

[oo46] *ra-cr±. *av#««*jo»^tt*sjs 

[0 0 4 7] 5MRK*r*riti-a. **la6£T»v*6lx. 
«*tfc«»«»**:#liv^»frJctt f ^ixd, a&WJ» 

[0 0 4 8] ftUBBAttflW**, PJ^fuy, mm 

[0 0 4 9] frfaZfckmmmM<oitm% #31011-** 
SJOfiSJtriS 1 0/1-1/1 £ 54*3SSJ}4u 

[0050] Mmm*'&ztctb<ntm*mk lth ^ 

[00 5 1]i«^|6i^fcoT, 
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[0 0 5 2] (3) Sftllg : (CjgftfL 

10 >f ^n/*yir/v^r#5 0 

[0 0 5 3] *lifi, S9ia«»xa"X?#e>ixfc«3|sHB 

[0 0 5 4] lOliltWlMW^^v^^p^/ 

[0 0 5 5] U&*Ufc#e> f M^^fSi-, a0EWJ9B(C 

[0 0 5 6] ^OiiaT, JilE (1) B»I8 (2) 
MMum (3) SftRIgl^to-C, 0fS^T-flO« 

0. 0 1 — 1 /imt*$)5 0 

[0 0 5 7] ( 4 ) «t«#jxe : If ftJRXS-Cfl. 5>*x/t 
40 ^?ri#7±;Uft&m*b<D&W&ftmmM<nfo£R 

S^xaT#6^fc»fe«Bgft^*^tfi:J««-t^** 

[0 0 5 8] :5 LT#e>ttfc5)«*tt. ««. 
50 »»jSE^*^e>HK«)lw/£6o ^ftW^ffe^^o 
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l 0-4 o©S%<Jr-T6o 
[0 0 5 9] (5) ^y^ig 

^si^tJ^^iHije-r^/c^ic, i§sm, (4) ©las 
^■r^^, (5) (D4>^T.mx^^^mmm^mm 
[oo6o] ^ i/t <om&n, mz.&, mm&mftjtm 

[0061] iktc, mt&i&mijf"?* - &m * ~7 j tv 

[0062] ±ib. ^wcot&t&ffijtm^mmmtk't: 

[0 0 6 3] 

[0 0 6 4] 1 . 7k, 7k»ttW«»»J, <tt 
10 0H±18 0*it?, 3 o-i o o^/u%*s^§cd 

[0 0 6 5] 2. 7k, *»tt*»»»], ftlM>fc<i:fc 
m<nmfa& 10 0 Ji 1 8 0 3zffiX\ 4 0 — 60 
* i'WiW* ?> 4 a r ~ * > ffi^i^U^/X fct 7 5/ Stiai 
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[0066] 3. T~*^&ftmt£&mmmmi2~~ 

[0 0 6 7] 4. 7^t^#®ffiM^«T^-« 
(A) Rtf/Xn (B) ^ft5{l:^T^6w<b^ 

io abktts*** h^>? 0 

[0 0 6 8] 7 ^^^ffiStt^J : -«* (A) 
[ftl2] 

I 

C,Fn +1 SO a NCH 2 CH,0 (CHiCH«0) ,H 

m=l — 6, n = 4— 12, r = l — 20 
[ 0 0 6 9 ] 7 y 5S**ffiiStt»l : (B) 

Utis] 

C„F2.*»CH,CH* (OCHtCHi) -OH 

20 m=3 — 2 0, n = 4-12 

5. *Stttf»»#J£ LT, jK**2-4<Bffi*T/U=i 
— yvco^ci \fu^**cis K 1 — 3^-yu#iDf*^^a#^6 
r^SrW^tSl, 2, 3Xt*4lB«fctf>#fe-^>f *u 

[00 70] *3§e«w»ig*||3«S^?gffiS:, >f i** 

[0 0 7 1] (1) ^^ri//USicSd<Sffil0 0 
K±l 8 0*»S:*-r-6, lif^ll- 10 7j<£) 

30 BLmzim.**^- TfyjisM&m&ftmm 
[0072] ( 2) 7k, m&mm&mte-tzi&m&nft 

X, Jfi££ LTUWEABDgfiRttWflB^ifcaSo 3 0H1 

*eB7k»»tti:-*'5t-JES*^r/U3-yur^>, ft. 
40 ^K±^l<i: LX^yiry v*r#^*tp* i: 
i-^WfttrHHU -^ntc, MIS (1) <0H*»fi=>' 

j****- mm) *m^x, ws&ktm^mz.. $b 

[0 0 7 3] (3) ai«BHWRK<:ltttLft3»s&, KSBS 
50 0 . 0 1 JEJLk 1 m m*«SjO*fe«Jiltt:^ (#&-7-f ^ n 
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[0 0 7 4] (4) #fen*i*fe»BB3ttiF*tt»«:«^ 
[0 0 7 5] (5) -O*'*— *¥%W<DmW&& 

0l-l0Sil iiKlt 0. 1-5SS%(7)?5 
[0 0 7 6] (6) ******* 

tt**»*Jfc:ttU S2^-o^LT, KUi3&2~4<7) 
T/V=i— yi^co^u t'l/m*/ K 1 jtJP ft 

-CO. 1~1 0»*%(O«Sffl^ffl±UV\ ft«B6jh#Jt 

^y-ty v*if*s»*u< % *<Dmumn, ft 

[0 0 7 7] 

[0 0 7 8] (SIJSWl) WyKy»B4. 3gJ5«b 

^f^-n y y/y&«fHg (*^y 

/r* y /V'R/^^r^ y 77/10/13 : # 

iFf5^-Ml60) 4. 3S<a-#n-^ffi|»» 
8. 6gf5£, *2 9. 5 SB, ^yiry^2. 6 SB. hy 
^ A-T^ yo. 9^5 (OTg<^^«^4 8^e/l^%* 
fMMlS*)-, ^JUZL^/Ulr b is 9 . 6gfl, /fy^n 

«) *ffiV^XJE^9 8MP aT^»ftk3®SrfrV\ ««« 

[0 0 7 9]#W«i5 5. 58PiCl, 
£>, ^ytyy3. 6gl3<i:7K40. 9S50fi^«r^ 

Wfeix^^^-fe/PKSrn-^y-a:/^^- 
[0 0 8 0] C^MR»3 2 ffll:7;^/i/t7^ i/y 

^W^lfctt: ffr&l»3SrO. 2&5, 7j/|gIOffB^ 
tEffl : {fr&4& 9 * 0 . 2«|5An^ f 70t30hPatI 

[0081] ».e>n*:»«^<-^ 2 7^i^>ry iry >2 
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OSfl, U^/V'jfc^Kfi : fb^fe 3 Sr 

1. 5gfl, ^p^V — /V(7)^p fl^y^y Kf*»Dft: : 
1 4 S: 5 SR. *£4 6. 5$P*0X_, }ft#Lrt:&, 
0. S^m^/i^ — &fflVvr5S*:?TV\ ^f^^ 

[0 0 8 2] #£>*tfc*tt>f >**<0^>r * p^7^ir/W 
IS, 0. 1 5 /im^¥^ft^&&*LT*3!K t<DpH 
118. 0£>ofc 0 

[0083] cn^rv^f*. girei¥PfO*>«*«t>« 
fc. h^y y^ — (y/<v*^ 

. [0 0 8 4] (*J6W2.) HiS^J 1 coib^ 9 taftfc 5 

[0085] #^fc*f£^>^*?)-^ * p^^-trA- 

20 0. 1 5 MmO^JS«[iF-ft*^rLT*5f9. ^pH 

118. 0fcofc 0 

[0 0 8 6] rcD^^te, K&-Cl^HOflt*fKt>& 

fc G -y— ^n^-r h^y y*- (y/<^aiy 

8Ui£aw|B»»S:»»*(e: 2 4B*B8gWUfc«<BB]BMI 

[0 0 8 7] (Jt«0»l) HJSCTlOft^^if^^fe 
30 (IMiSl3St%) K^y-tr 

yy209, ai^y— /w5Sijs:*d^, -r y^^fe-r 

l-*^BBR-J»$Lfc«, 0. 5M>i7^^-4:fflv^ 

[0 0 8 8] #<bnyc:7Kt4^ V^^co-^^ ^ n^7^-t/W 
teO. 1 5 Mm05p*S«[^Sr*rUT*3?), ^pHtt 
8. 4-C&ofc 0 w^-f^^fl, IlT*l¥H^f8 

40 -y— -^^^r>^v?^5/ h^y (/^<v ? ^^h^ p 
[0089] mm&\ i &xfmmm 2 it«w^it-<, 

[0 0 9 0] 

50 tt«B-e«[«sn^an42:^6Ao. 
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